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IProJect Objectives 


Based on the results presented in Harihar et al., (2006) and Harihar, A., Pandav, B. and 
Goyal, S. P. (Unpublished data, Wll) it is evident that the population of prey and tigers using the 
Chilla range of RNP seem to be increasingly dependent on the surrounding forests thus making it 
imperative to understand the spatial dynamics of these populations and continually monitor the 
abundance of prey and tigers. During this study it is proposed that sampling will be carried out across 


the seasons (October 2007; Post Monsoon, January 2008; Winter, April 2008; Summer and July 2008; 
Monsoon) with the following objectives 


1. Estimate the occupancy rates of principal prey species in RNP using pellet encounters based 
on a hierarchical sampling design. 

2. Assess the occurrence patterns of tigers and leopards in RNP using sign surveys along dry 
streambeds. 

3. Estimate the principal wild prey (Sambar, Chital, Nilgai,and Wild Pig) densities using line 
transects in conjunction with distance sampling methods 

4. Estimate the density of tigers using photographic capture-recapture sampling and 

' « 

5. Assess the food habits of tigers and leopards from field collected scats. 


Methods 

Estimating the occupancy rates of principal prey species in RNP 

In order to estimate the occupancy of wild ungulate prey species in RNP the entire study area 
would first be gridded into 2km x 2km grids. An approximate 30% of the grids with a minimum 3 
repeats would be sampled within the available time frame. Within each of the grids a transect of 2km 
would be laid and nested sampling plots at an intervals of 200m would be used to sample for 
vegetation and animal signs. At each of the sampling points GPS location is taken and a 10m radius 
circular plot would be used assess the tree species composition, tree density and canopy cover, a 
nested 5m radius circular plot would be used to assess the shrub species composition, percent shrub 
cover, average shrub height and pellet group count while five Im radius plots would be sampled 
within the larger 10m radius plot for grass and herb species composition, average vegetation height 
and percent cover of grass and herbs, bare ground and rock. In order to model for wild ungulate 
occupancy, repeat counts of ungulate pellet counts would be used under the occupancy models in 
program PRESENCE2.0 (Hines 2006) wherein percent shrub cover and percent cover of grass and 
herbs would be used to model detection probabilities (p) while other vegetation (stated above). 
Geographic Information Systems and Remote Sense variable such as elevation, slope and NDVl 
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ttimation of tiger density in Rajaji National Park 


■ In order to estimate the population density of adult tigers in the study area we would use 

f photographic capture-recapture analysis (Karanth 1995, Karanth and Nichols 1998). Thirty camera¬ 
trapping stations were identified during 2004 in the Chilla range of RNP (Harihar 2005) and an 
additional 10 were included in October 2006 (Harihar A., Pandav B. and Goyal S. P. Unpublished 
data, WIl). While an additional twenty camera-trapping stations were identified in the ranges of 
Dholkhand east and Dholkhand west within the study area during a reconnaissance carried out during 
December 2006 (Harihar A., Pandav B. and Goyal S. P. Unpublished data, WII). These trapping 
stations were selected so as to maximise the capture probabilities of tigers (Karanth 1995). In order to 
systematically sample the area, sampling blocks (spatially separated) were identified within the 
intensive study area and the cameras were deployed in a phased manner. Each block would consist of 
10 trap sites run for 15 consecutive days/occasions. Thus, each sampling occasion would combine 
captures from 1 day drawn from each block. One trap-night would be a 14-hour period (1700-0700 
hrs) during which a camera would remain functional. Owing to a good network of roads ail the 10 
trapping sites in a block can checked on a daily basis. Every tiger captured would given a unique 

identification number (e.g., RT-002) after examining the stripe pattern on the flanks, limbs and 

■ <• 

forequarters. Following the identification of tigers'capture histories (X matrix) would be developed 
and analysed using program CAPTURE (Rexstad and Burnham 1991). The density (D) of tigers in the 
study area would then be estimated as the population size {N) divided by the effective sampled area 
{A(W)), where A(W) would be estimated by creating a polygon o>er the trapping stations (A) and a 
buffer width (W) estimated as half the mean maximum distance moved (V2 MMDM) by recaptured 
tigers added to the camera trap polygon (A). 

Assess the food habits of tigers and leopards 

Scat samples would be collected from roads, trails and paths opportunistically. The distinction 
between leopard and tiger scats would be made from the size of scats and signs (pug marks and 
scrapes) present in the area. During the collection of scats from the field, the GPS locations would 
also be noted. The samples would then be sun dried in the field, individually labelled and brought to 
the laboratory for further analysis.-The contents of the scats would be sieved and prey remains such as 
bones, hooves, teeth and hairs separated. By using features such as medullary and cuticular structure 
from the hair in the scats, individual species would be identified by comparing it to reference samples 
from the Wildlife Institute of India. The frequency of occurrence (F%; per cent of a particular species 
in the total number of prey items found) would be calculated, since F% is known to be misleading 
(Ackerman et al. 1984) the relative biomass (D%) and numbers (E%) of individual prey species killed 
by tigers and leopards using scats would be computed using the Akcerman regression equation 

t 

(Ackerman et al. 1984) developed for puma {Puma concolor). The extent of trophic niche overlap 
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National Fish and Wildlife Foundation 
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Slject Narrative 


H. Title : ’Responses of tiger (Panthera tigris) population to habitat, wild ungulate 
prey and human disturbance in Rajaji National Peirk, Uttaranchal, 
Northern India 


Summary 

The proposed project intends to study the responses of tiger {Panthera tigris) 
population in relation to habitat, ecological density of wild ungulate prey species and 
human disturbance. Information obtained will enable us to identify and quantify a 
threshold level, beyond which the survival of the tiger may prove detrimental. 


II. Project abstract 

The Rajaji National Park (RNP) and the adjoining Corbett Tiger Reserve forms an 
important Tiger Conservation Unit in South Asia (TCU I). Like most protected areas in 
India, RNP is under severe anthropogenic pressure. Of late, the management has 
undertaken the relocation of human settlements from parts of RNP. In the first phase of 
this programme ca. 150 sq. km area had been made completely free of human 
settlements. This has led to a remarkable recovery of habitat as well as the predator and 
prey population. However, this is yet to be quantitatively assessed and scientifically 
documented. Such documentation will build a strong case for future relocation programs. 
The proposed project aims to look at the tiger {Panthera tigris) population in this area 
(ca.200 sq. km) and study their response to recovery of the habitat and its prey species 
under varied level of disturbance. It is proposed to estimate the population of tiger on the 
eastern bank of River Ganges (Chilla and Gohri ranges of RNP) using camera traps. Food 
habits of tigers will be determined by scat analysis. The entire study area will be divided 
into grids (2X2 km) and habitat occupancy, frequency of use by tiger will be determined 
using indirect evidences recorded on transects in randomly selected 30 per cent grids. 
Ecological densities of wild ungulate prey species will be estimated on identified transect 
using the program DISTANCE. Varied level of human disturbance* will also be quantified 
to establish the relationship with the level of use by tiger. Data generated from the 
proposed study will enable us to identify and quantify a threshold level, beyond which 
the survival of the tiger may prove detrimental. 

III. Project Description 


A. Project Need 


Viable populations of tigers require large tracks of natural areas. Over the last 
century, the tiger’s landscape has changed dramatically, with the main factor being 
habitat shrinkage due to fragmentation (Smith et ai, 1998). An expanding human 
population has increased pressure on the tiger’s habitat, its prey and on the tiger itself 
(Seidensticker et al., 1999). Vast tracts of forested landscape that once housed the tiger 
have now been lost to human habitation. This has caused a sharp decline in.the ungulate 
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status of the protected area and the relieving pressure from human habitation within this 
range of the RNP a study is proposed with the following objectives. 

B. Objectives 

The objectives of the study are: 

1. To estimate the population of tiger in the study area. 

2. To study food habits, habitat occupancy and frequency of use by the tiger. 

3. To estimate the ecological density of the wild ungulate prey species. 

4. To determine the level of human disturbance and its relationship with prey 
abundance, food habits and frequency of use by tiger. 

Study area 

The RNP is divided by the Ganges into an eastern half comprising of Chilla (148 
sq. km) and Gohri range (70 sq. km) (Fig. 1) and Rajaji and Motichur wildlife sanctuaries 
on the western half. The proposed intensive study area lies south of Siwalik ridge 
covering the sanctuary of Chilla (29"54’ N to 30°15’ N and 7^50' E to 78“16’ E). Both 
these parts of the RNP are connected by the narrow Chilla ^ Motichur corridor 
(Johnsingh el al, 1990). The corridor maintains the contiguity with the Corbett Tiger 
reserve thus making this Rajaji Corbett Tiger Conservation Unit (RCTCU) (Johnsingh 
and Negi 2003). The RCTCU is one among the eleven Level-1 Tiger conservation units 
identified in the Indian subcontinent for the long-term conservation of the tiger 
(Wikramanayake et al. 1999). The RCTCU and its surrounding areas fall in the Siwalik 
range. The Siwaliks run parallel to the outer Himalayas from Jammu to Assam and is 
considered one of the most threatened and fragile ecosystems in the Indian subcontinent. 
The study area is characterized by high undulating topography consisting of hills 
intersected by dry riverbeds called ‘raus’. The forests of this region are categorized into 
Northern Indian Moist Deciduous Forest and Northern Tropical Dry Deciduous Forest 
(Champion and Seth 1968). Apart from these several plantations of Eucalyptus species 
are found. The vegetation of this region is a result of various physical and climatic factors 
including anthropogenic pressures such as human habitation, extensive grazing, lopping 
and cutting of trees for firewood and fodder (Edgaonkar 1995). 

Over the years, growing human population and its demand for more forestland for 
agriculture and various developmental projects have broken the continuity of the 
previously large forest patch. The presence of the large town of Haridwar has been a 
tremendous pressure to the forests. The study site was under the heavy influence of 
Gujjar communities, who used to feed their livestock, largely buffaloes (Bubalus bubalis) 
by lopping trees and grazing them in the forest. The intensive lopping, firewood 
extraction and grazing had led to lack of sustainable regeneration and proliferation of 
weeds (Edgaonkar, 1995), thus aggravating the condition of this fragile and one of the 
finest habitats of this country for the survival of the tigers. 
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C. Methodology 


1. To estimate the population of tiger in the study area. 

of ca. 

established in each block The blocks will be L cameras) would be 

et ai. 2004, Wegse e, at 20n4rR,. 7 ^ “nsocutive days (Karanth 

strategic loiationTwi h t -p,^ wi" also be placed at 

sufficiently large hole withouTcSiefa^Z. I *^"ve a 

probability (Karanth and Nichols, 1998, KaLnTshT 2002 f ^ 

will remain stationary we will have the’flexibilitv nf hough the trapping locations 

movement of tigers in the area Ow no fn . ^ of shifting cameras depending on local 

wii, be ia a posifion cb:cU^^ “yris^" ^ 

capture histories''only^phMograpfe*rn^whteh1n^ ^d^l*° individuals and build 

used for analysis, lie caX feel a 

Karanth and Nichols iSs wouldT h*“‘' >’’«. Kttianth, 1995; 

population model has been widely uid in *5' The closed 

(Karanth and Nichols, 1998, Kawanishi, 2002) ^ ^ eonsidered reliable 

2. To study food habits, habitat occupancy and frequency of use by the tiger 

collecte^dltel'ZI, ihP *'“dy area. For each scat 

samples would then be wasted” dirm^rsolb^ '“''“"7“"“ The scat 

of prey would be separated. It would then be brnT^fh ^ body parts 

determining prey selection through identification of ha-hack to the laboratory for 

Karanth and Sunquist 1995) and biom^ ^ 1994, 

coirection factor of AckennancTl ci^^^^^^^ he estimated using 

~y" (of -a, the Chilla 

GIS (Geographical Information System) oroeram T ^ overlaid in a 

Survey of India (SOI) would be used as^anlnnm Topographic maps (1:50,000) of the 
overlaying. Presence/absence data have been widely 'usld^ ^IS/ARCINFO for grid 
occupancy and monitoring programs mzierroitT ,oJ? ‘".determining habitat 
chances are there that a species may go undetected evLVit il^’ ^lowever, 

cases estimation of detection probabfiitv usinTnrlr / u area. In such 

for better inferences (MacKenzie et J 2 OO 2 )^Ti 0 er ^as been advocated 

scrapes, claw marks would be noted along wifo GPrS^ 
transects for each grid. Multinfo samnlino^c^ o! location on randomly selected 

eairaaling ,hc detcclion probaWlity (McKenzie « 1/ MoTl'oMl" 

to determine the differential level of use hv tto. -.u’ l This would lead us 

Remote sensing data and the Geographical Inforllltirn Vysllm'a'fmdMlVL^d o1 


tiger habitat can be built so as to help identify areas within thfe protected zone that would 
need conservation focus. 

3. To estimate the ecological density of the wild ungulate prey species. 

Ecological densities of wild ungulate species will be estimated using conventional 
line transect method (Anderson et al., 1979, Burnham et al, 1980; Buckland c/ 1993; 
Laake et al.^ 1994). Line transects have been found very effective and reliable in 
estimating densities of animals (Karanth and Sunquist 1992, 1995; Khan et al., 1996; 
Karanth and Nichols 1998). The strength of this method lies in the fact that it accounts 
for non randomness of animal distribution by incorporating the probability of detection 
e(x). Line transects will be laid in the flat (2 to 3 km) and hilly (1 to 2 km) terrains m the 
four sampling blocks of the study area. A previous study in RNP on ungulates has 
revealed that the minimum coefficient of variations on density estimates of ungulates can 
be achieved by having eight and 14 transects in plains and hills respectively (Singh et al., 
2004) Upon sighting an animal on the transect, data on group size, sighting distance, and 
sighting angle will be recorded. Sighting distance and angle will be measured with the 
help of a Laser range finder and a compass respectively. Density of each ungulate species 
will be estimated using the program DISTANCE (Laake'et al., 1994). 

4. To determine the level of disturbance and its relationship with prey 
abundance, food habits and frequency use of tiger. 

The girded intensive study area of ca. 200 sq. km will be qualitatively assessed for 
disturbance. This will be carried out by ocular estimations of vegetation cover, presence 
of weeds, livestock dung, signs of lopping and firewood collection on randomly selected 
20 points in each grid. Each point will be assigned on a scale of 0 to 5 (0 - no to 5 - 
high). The quantitative assessment of the disturbance will also be done in the randomly 
identified grids. On identified transects, circular plots of radius 10m will be laid at every 
200m for mean canopy cover and trees (species and number of individuals), extent of 
lopping and firewood collection signs. A nested circular plot of radius 5m will be laid for 
shrubs species and numbers and percent cover and a plot of Im radius within this will be 
examined for grass percent cover and dominant species. A belt transect of lOOrn X 2m 
will be laid at each sampling point for dung (wild and domestic) count as an indirect 
evidence of use. The data collected will be analyzed through multivariate statistics using 
SPSS to identify the indicators of disturbance. 
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The poject will form the dissertation of two postgraduate students in Wildlife 
Science (Abishek Harihar and Amit John Kurien) of Wildlife Institute of India (WII). 
Drs. S. P. Goyal and Bivash Pandav, Faculty of Wildlife Sciences of WII will supervise 
both the students. 

D. Management Implications 

Following the notification of Rajaji National Park, the Forest Department has 
relocated 74 human settlements from the Chilla range. The proposed study will 
encompass this relocated site as well as the adjoining area where human disturbance is 
still prevalent. Through this study we intend to document the recovery of tiger and its 
prey population in the study site as well as investigate the impact of disturbance on both 
tiger and its prey in the surrounding area. This study will help in identifying critical tiger 
habitats across the RCTCU, which would aid Forest Department and other Non 
Government Organizations (NGO) for the cause of conservation. Besides, this study 
intends to demonstrate the success of the relocation programme, which would serve as a 
model for managers of other protected areas in the country. 

E. Evaluation 

This study will result in dissertations of two postgraduate students of WII. The 
success of the study will be evaluated by the quality of their dissertations and resulting 
publications in peer reviewed journals. 

F. Results 

There lies an imperative need to understand responses of varied levels of 
disturbance in relation to frequency of tiger use, changes in food habits and prey 
availability. The study expects to identify and quantify a threshold level, beyond which 
the survival of the tiger may prove detrimental. 
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